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vomiting. The absence of two symptoms .should he initial here, 
namely, intestinal mcteorisni and fecal vomiting. 

It may happen, however, as in the case recorded by Lemoinc , 11 
that duodenal stenosis is hound up with narrowing of the transverse 
colon, in which cases fecal vomiting may be present. Dilatation 
of the stomach may occur, but is inconstant in infra-papillarv 
stenosis. The epigastrium may be prominent, hut the bowels are 
empty, as a rule. The epigastric distention subsides promptly, with 
relief from pain and oppression when present, after free emesis, 
but reappears in consequence of futher regurgitation of bile and 
pancreatic secretion from the duodenum into the stomach. Ilerz'* 
emphasizes a green color of the vomitus as having much diag¬ 
nostic significance. This opinion was corroborated by the color 
appearance of the vomitus in my own case. Stenosis of the 
jejunum cannot he distinguished from infra-papillary duodenal 
stenosis. Finally, the Intent character of certain cases of partial 
chronic stenosis of the duodenum must be recollected. 


THE COMPLEMENT-FIX ATION TEST IN THE DIFFERENTIAL 
DIAGNOSIS OF ACUTE AND CHRONIC GONOCOCCIC 
ARTHRITIS. 

Bv IJaxs J. Schwartz, M.D., 

INNTHI CTOH IN CLINICAL PATHOLOOT AND CLINICAL INSTHCCTOK IN DERUATCLOaT IN THE 
CORNELL UNJVI.RNITr UEDlrAL SCHOOL. NEW TORE. 

(Prom the Department of Clininil Pathology io the Cornell University Medical School, 

New York City.) 

In a previous paper 1 the writer, in association with McNeil, 
.drew attention to the value of the serum diagnosis of gonococcic 
infections in general. We there showed that in chronic gonococcic 
infection, even though limited to the genito-urinury tract, an 
antibody specific for the gonococcus could be detected in the blood. 
We showed that this reaction was specific for the gonococcus 
with the sole exception of meningococcic infection, but did not 
consider that this fact would detract from the practical value of 
the test, as there could be little difficulty in distinguishing between 
the two infections clinically. 

We furthermore stated that in our opinion a positive reaction 
denotes the presence or recent activity in the body of a focus of 
living gonococci. A negative reaction does noM>f course, exclude 
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the possibility of gonococcic infection being present, in the same 
way as a negative Wassermann reaction does not exclude the 
possibility of syphilitic infection. In this connection, however, 
there are two facts to be taken into consideration: (1) In the late 
lesions of syphilis, in common with the other infective granulomata, 
there is a distinct tendency for the fibroblasts at the periphery of the 
lesion to develop into definite connective-tissue cells. We may thus 
obtain the formation of a more or less well-marked connective-tissue 
capsule surrounding the lesion. As a result there is arrested activity 
on the part of the spirochete', a less amount of toxin is elaborated, 
the connective-tissue capsule offers some resistance to the free 
absorption of the toxins, and, as a result, there mny be lessened 
antibody formation. This condition does not obtain in gonococcic 
infection, as the lesions here do not tend to become encapsulated. 
(2) The Wassermann reaction is definitely obscured by recent 
mercurial treatment. There is no treatment which thus obscures 
the complement-fixation test for gonococcic infection. On account 
of these two facts we think that more importance may perhups 
be attached to a negative reaction in testing for gonococcic infec¬ 
tion than is to be attached to a negative Wassermann test for 
syphilis. 

Finally, we showed that the complement fixation test might be 
a distinct aid in finally deciding as to whether a patient was cured 
of his gonococcic infection, inasmuch as the blood test wns positive 
in a certain percentage of eases where other means of diagnosis 
failed. 

The technique of the test is given in detail in our previous paper, 5 
and will not be repeated here. 

In this paper we propose solely to deal with the application of 
the complement-fixation test to the differential diagnosis of gono¬ 
coccic arthritis. The great majority of the cases have been studied 
in the wards of the second medical division of Bellevue Hospital 
and in the wards of the New York Hospital. We wish here to 
express our indebtedness to the attending physicians of the two ’ 
hospitals for placing their abundant clinical material at our com¬ 
mand. 

The cases which follow arc classified according to the clinical 
diagnosis throughout: 

i. gonococcic arthritis; gonococci i-resent. 

Case I.—Acute arthritis; right knee developed January 18, 
1912. Abundant yellow vaginal discharge, in which gonococci 
were found; first noticed on January 21. Complement-fixation 
test made February 1 was strongly positive. 


* Loc. cit. 
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Case II.—Urethral discharge for two months; gonococci still 
present. Acute arthritis of both ankles; tenderness about the 
knees and at the lumbosacral junction present for nine days. 
Complement-fixation test positive. Symptoms promptly relieved 
by antigonococcic serum. 

Case III.—Male, aged twenty-two years. Urethral discharge 
for three weeks. Gonococci still present. Acute arthritis of both 
knees nnd ankles for eight days, accompanied by chills, fever, and 
sweating. Temperature reached 105° P. Blood examination 
showed 10,000 leukocytes, with 82 per cent, polynuclears. Widal 
and blood cultures negative. Complement-fixation test positive 
on August 12 (twenty-third day). Temperature gradually fell to 
normal, and patient was discharged from the hospital six days 
later, all symptoms having disappeared. 

Case IV.—Gonorrhea for three weeks; gonococci still present. 
Acute arthritis of left knee for three days. Complement-fixation 
test strongly positive. Much improvement on antigonococcic 
serum. 

Case V.—Gonorrhea for two months; slight discharge still 
present, in which gonococci are found. Arthritis of left elbow for 
four to five weeks. Complement-fixation test strongly positive. 
Improvement on antigonococcic serum. 

Case VI.—Arthritis of right shoulder, wrist, and sternoclavicular 
joint for two months. Gonococci present in vaginal smear. Com¬ 
plement-fixation test positive. Cured by vaccine treatment. 

Case VII.—Gonorrhea present for two months; gonococci still 
present. Five days ago began to suffer from fever, headache, and 
severe pain in the left wrist. Two days later wrist became swollen, 
tender, and painful on motion. Complement-fixation test positive. 
Left hospital three days later, so subsequent course could not be 
noted. 

Case VIII.—Arthritis of left elbow for six weeks. Gonococci 
present in vaginal smear. Complement fixation-test positive. 
Was improved by vaccine treatment. 

Case IX.—Gonorrhea for two months; gonococci still present 
in prostatic smear. Arthritis of right knee for three weeks. Had 
been treated with salicylates and colchicum without benefit. 
Complement-fixation test positive. 

Case X.—Patient has bad gonorrhea for five weeks; gonococci 
still present. Five previous attacks of gonorrhea. Arthritis of left 
knee for four weeks. Complement-fixation test positive. 

Case XI.—Gonorrhea for six months; gonococci still present. 
Arthritis of left elbow for one month. Complement-fixation test 
positive. Improved by vaccine treatment. 

Case XII.—Patient was confined twelve days ago. A few days 
later arthritis developed, accompanied by fever and sweating. 
Both knees, both wrists, and left sternoclavicular joint involved. 
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Treated with salicylates for a few days without benefit. Vaginal 
smear positive. Complement-fixation test positive. Slow improve¬ 
ment under immobilization and baking. 

Cask XIII.—Profuse vaginal discharge began three weeks ago. 
Arthritis of right knee began three days later, and lias persisted 
in the same joint since. Treated for three weeks by salicylates, 
but without benefit. Vaginal discharge shows presence of Gram¬ 
positive cocci and some Gram-negative intracellular cocci (gono¬ 
cocci?). Complement-fixation test became negative very slowly, 
but on account of the history it was reported ns probably a 
developing reaction. 

Same case one week later. Gonococci definitely established in 
vaginal discharge. Complement-fixation test strongly positive. 

Case XIV.—Male, aged fifty-four years. Admitted to hospital 
December 7, 1911. Contracted gonorrhea three years ago and has 
had morning drop from time to time since. Present illness began 
five days before admission to the hospital, with a severe chill, 
fever, and pain in the right ankle; later, the right knee and shoulder, 
and still later in the other joints, so that on admission to the hos¬ 
pital practically all the large joints of the body were involved, 
being red, swollen, and tender. The urine contained a great many 
pus cells. The patient was given salicylates, colchicum, and salol 
from admission until June 3, with practically no improvement. 
The temperature ranged from 99° F. to 100.S° F. and the joint 
symptoms remained practically unchanged. About this time the 
patient first admitted having contracted a new gonorrhea some 
three or four days before the onset of his present illness. Urethral 
smear revealed the presence of gonococci. Treatment with gono- 
cocoeci vaccine was now begun and continued until the patient 
left the hospital, September 5. The initial dose was 50,000,000, 
and a gradually increasing dose was given every four to five days 
until a dose of 150,000,000 was reached. Under the treatment 
the temperature gradually dropped to normal and the joints 
gradually improved, so that when the patient left the hospital the 
inflammatory symptoms had entirely disappeared, only a certain 
amount of stiffness remaining. The blood was negative on the 
thirteenth, twenty-third, and thirty-sixth days of the disease. 
It was positive on the sixty-first day. 

Case XV.—Patient first noticed urethral discharge February 
2. Acute arthritis of the right knee developed February 11, fol¬ 
lowed by involvement of the hip and ankle. On admission to 
hospital, February 10, patient had an acute multiple arthritis. 
The temperature ranged from 102° to 104° F. Profuse urethral 
discharge was present, in which abundant gonococci were found. 
White blood cells, 27,800. Polynuclcars, 84 per cent. Was put 
on salicylic acid, gr. xx, and sodium bicarbonate, gr. xl, four times 
a day. 
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February 19: Blood culture and complement fixation were both 
negative. 

February 21: White blood cells, 7500; polynuelears, 65 per cent. 
The temperature was still ranging between 102° and 104° F., and 
there was little change in the joint symptoms. 

February 27: Complement-fixation test was strongly positive. 
The patient was put on gonococcic vaccine. 

Case XVI.—Admitted to hospital October 14, 1911. The 
patient had gonorrhea eight years ago, lasting three months. One 
week after the gonorrhea began “rheumatism” of the right knee 
and ankle developed, which also lasted three months. No other 
joints were involved. 

October 4: First noticed urethral discharge. 

OetoberS: Bight ankle and hip beenme painful, and the next 
day the ankle was swollen and tender. 

October 15: ITethral smear showed abundnnt gonococci. 

October 16: Blood culture and complement fixntion test strongly 
positive for gonococcus. The patient was put on vaccine treat¬ 
ment, with resultant improvement. 

Case XVII.—Acute arthritis of right knee for six weeks. No 
other joints have been involved. Venereal history denied, but 
"ultra- and extra-cellular, Gram-negative, biscuit-shnped diploeoeci 
were found in cervical smear. Complement-fixation test was 
strongly positive. 

Remarks. In Cases I and XVI the reaction was positive on 
apparently the twelfth arid thirteenth days of the disease respec¬ 
tively. We are, however, inclined to doubt the nccuracy of the 
patient's statements in these two instances, inasmuch as our 
experience with the test so far has been that the reaction docs not 
appear until the latter part of the third or the beginning of the 
fourth week. In support of this we would call attention to Cases 
XIII and XV. In Case XIII the reaction was negative on the 
twenty-first day of the disease, but became negative so slowly 
that it was reported as probably n developing reaction. Another 
examination made on the twenty-eighth day of the disease was 
strongly positive. In Case XV the reaction was negative on the 
seventeenth day of the disease and strongly positive on the twenty- 
fifth day. In Case XIV the reaction was negative on the thirteenth, 
twenty-third, and thirty-sixth days of the disease. It did not 
become positive until some time between the thirty-sixth and 
sixty-first day of the disease. On the sixtv-first day of the disease 
the reaction was positive, but by that time the patient had received 
eight injections of gonococcic vaccine. The case was a very pro¬ 
tracted one, recovery being exceedingly slow. The patient’s 
resisting power to the gonococcus was apparently very low, as 
evidenced by the clinical course and the tardy development of 
antibodies. 

VOI- 144, Nl». 3.—SEPTEMBER, 1012- 13 
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This case is classified as negative in mir statistics on account of 
the fact that a positive reaction could not he obtained until after 
the patient had received several injections of gonococcic bacterins 
We feel, however, that further study will show such cases to be 
rare. Similarly, one occasionally obtains a negative Wasscrmann 
reaction, even in the presence of active secondary symptoms of 
syphilis. 

In Case XII the date of the gonorrheal infection could not be 
ascertained. It was probably a case of gonorrhea occurring during 
pregnancy and remaining latent until the uterus was emptiis., 
when it rapidly spread und became a general blood infection. 

All the other cases of this group gave strong positive results, 
but we wish to emphasize here that a positive reaction is not to be 
expected earlier than about the beginning of the fourth week from 
the onset of the specific urethritis. 


II. GONOCOCCIC ARTHRITIS TREATED WITH GONOCOCCIC VACCINE. 

Ten cases of gonococcic arthritis under treatment with gonococcic 
vaccine for varying lengths of time and in varying doses have been 
examined. All 10 cases gave a strong positive result, as was. of 
course, to be expected, and goes to show that antibodies specific 
for the gonococcus are readily produced in the human system. 
These results really prove nothing as regards the etiology of the 
cases of arthritis in question. The same results would be obtained 
in any other form of arthritis or in healthy people nfter treatment 
with gonococcic vaccine. The cases are introduced here solely to 
bring forward the evident fact that the complenient-fixntion test is 
of no value in the differential diagnosis of arthritic cases that have 
recently been treated or are still under treatment with gonococcic 
vaccine. 


III. CASES CLINICALLY DIAGNOSTICATED AS GONOCOCCIC ARTHRITIS, 
HUT IN WHICH GONOCOCCI COULD NOT IIE FOUND. 

1. ('uses (living n Positive Complement-fixation Test 

Case I.—Acquired gonorrhea two years ago. Says he has had 
two relapses since. Still has slight morning drop. Arthritis 
developed shortly after attack of gonorrhea began, left wrist, both 
knees, and bursa in front of right tendon Aehillis being affected. 
Patient was laid up for three months and hns never been free 
from joint troubles since. 

Case II.—Hud gonorrhea twelve years ago. No urethral dis¬ 
charge at present. I’rostatic smear not made. Acute arthritis 
of left knee began January 28, the knee becoming swollen, tender, 
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am! painful. Tem])erature ranged from 98.2° in morning to 100.2° 
F. h. evening from January 29 to February 4, after that it remained 
normal until patient was discharged February 21. Blood examin¬ 
ation February 1: Leukocytes, 10,100; polynuclears, 82 per cent. 
Complement-fixation test positive February 1 and 8. Treatment: 
Sodium salicylate and sodium bicarbonate. Knee still somewhat 
swollen and painful when patient left the hospital, February 21. 
No other joints involved. 

Case III.—Gonorrhea begun five months ago; no discharge for 
last three months, but urine still cloudy and containing a consider¬ 
able number of pus cells. Tenderness, pain, and swelling of both 
knees and ankles for last six weeks. 

Case IV.—Had gonorrhea seven and three years ago. With 
each attack of gonorrhea the patient had rheumatoid pains in the 
body. Present attack of gonorrhea began three months ago and 
slight morning discharge is still present. Ten to fifteen days after 
the onset of the present attack of gonorrhea the patient noticed 
pain in both ankles, joints, and heels. Joints became swollen and 
painful a few days later, and this condition has persisted since. 

Case V.—Male, aged forty-two years. Admitted to hospital 
August 3, 1911. Has lmd gonorrhea several times and has had a 
stricture for some years. Has suffered from pains in hips, legs, 
and thighs at intervals for several years. One acute attack of 
rheumatism in ankles three years ago. For one week has had 
sudden intermittent pains in hips, knees, and shoulders, and joints 
are painful on motion. Pus cells in urine; gonococci not found. 
Treatment: Aspirin, gr. iv, every fourth hour. Still had con¬ 
siderable pain on discharge, August 8, 1911. 

Case VI.—Admitted to the hospital August 11, 1911. Has had 
gonorrhea seven times, and with each attack a multiple arthritis 
has developed, the toes, ankles, vertebral, and sternoclavicular 
joints being involved. The present illness began one week ago 
with chills and diarrhea. The following day pains developed 
along the spine and in the feet. The small joints of the feet became 
slightly swollen and painful, and also pressure on the heels and on 
the seventh cervical and first dorsal vertebne. The temperature 
on admission was 101.5° I 1 '., but dropped to normal in a few days. 
Prostatic smear showed the presence of some pus cells, but gono¬ 
cocci could not be demonstrated. 

Case VII.—Patient first complained of vaginal discharge and 
burning micturition about August 15. Acute arthritis of left elbow 
began August 23. Gonococci could not be demonstrated in the 
vaginal discharge. On September 5 the complement fixation test 
was positive. The patient was treated by gonococcic bacterins, 
with slow but ultimate recovery as regards the inflammatory 
symptoms, though stiffness persisted for a long period. Subsequent 
blood examinations on September 20 and November 9 were positive 



376 SCHWAItTZ: COMPLESIENT-FIXATION IN CiONOCOCCIC ARTHItlTIS 


as was, of course, to be expected while the patient was receiving 
injections. 

Case VIII.—Admitted to the hospital February 29. Gives 
history of gonorrhea eight year ago. Patient states that ten days 
ago a urethral discharge appeured, which was followed four days 
later by an acute arthritis of the right knee and ankle. When 
admitted to the hospital no discharge could be obtained from the 
meatus. Smears made from the urethra and prostate revealed 
very few leukocytes, but no Gram-negntive organisms. The 
complement-fixation test was strongly positive on February 29. 

Case IX.—Patient had gonorrhea four years ago, lasting two 
months. Recurrence or reinfection one year later and again the 
following year. With the third attack gonococcic arthritis began 
and has practically incapacitated him since. The heels, both knees, 
shoulders, elbows, wrists, and temperomaxillary joints have been 
at various times affected. Urine is clear, excepting some large pus 
shreds; after prostatic massage the urine is cloudy and contains 
many pus cells. Gonococci not found. 

Remarks. Case V did not remain sufficiently long under obser¬ 
vation to make the diagnosis absolute. It seems, however, fair to 
assume that the patient was suffering from the arthralgie type of 
the disense, in winch there are wandering pains about the joints 
without redness or swelling. These may persist for a long time. 
Case VII was a typical case of gonococcic vaginitis and nrthritis, 
but gonococci could not be demonstrated in the smears made from 
the vagina and cervix. It serves to emphasize the well-known 
fact of the difficulty and uncertainty of diagnosticating gonococcic 
infection in women by means of urethral or cervical smears. Case 
VIII is of some interest. The patient stntes that ten days before 
admission to the hospital u urethral discharge appenred which he 
looked upon as a fresh gonorrheal infection. Fxamination at the 
time of admission, however, showed no urethral discharge. Smears 
made from the urethra and prostate revealed few leukocytes and 
no Gram-negative organisms. The blood was strongly positive 
ten days after the supposed date of infection. Personally we are 
inclined to doubt the accuracy of the patient’s statements, as we 
have never seen a positive reaction develop so early in the course 
of the disease. Extended comment on the remaining cases of this 
group does not seem to be necessary. A study of the individual 
case records would seem to support the correctness of the clinical 
and serum diagnosis. 

2. Cases Giving Negative Cmniilcmcnt-fixatian Test. 

Case I.—Acute arthritis of right knee began six months ago, 
the knee becoming greatly swollen and painful. Some time after 
this a vaginal discharge was first noticed, which has persisted 
since. On admission to the hospital February 23 the right knee 
was found to be much swollen and there was marked tenderness 
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over the patella and the external and internal condyles of the 
femur. There was a profuse yellow vaginal discharge containing 
many organisms, but gonococci could not be demonstrated. Tem¬ 
perature normal. No evidence of tuberculosis. Treatment con¬ 
sisted of immobilization, tonics, etc., but with little improvement. 

Case II.—Admitted to hospital May 1,1911. Patient developed 
gonorrhea about April 15; was treated for one week, when severe 
pains in left knee and in metatarsophalangeal joints of both feet 
developed. He was taken to the hospital on April 23, and remained 
until April 30, when he was discharged cured. Readmitted May 1 
for same trouble, the left knee, metatarsophalangeal joints of both 
feet, and both heels being tender, painful, and swollen. Urethral 
discharge present contained many pus cells, but no gonococci 
could be found. Complement-fixation test negative on May 2. 
Symptoms subsided rapidly under treatment with salicylic acid 
and sodium bicarbonate, and patient was discharged May 8. 

Case III.—Male, aged twenty-eight years. Admitted to the 
hospital August 1. Has had urethritis for eighteen months; still 
slight discharge from meatus in morning; gonococci not found. 
Right wrist and left knee became suddenly swollen, hot, puinful, 
and tender seven months ago. Later nearly nil joints of body 
became involved at various times. Began to get better three 
months ago, but pain and stiffness persisted. On ndmissinn to 
the hospital the right wrist was found swollen, deformed, not 
painful on motion, but its use limited. Left knee slightly swollen. 
Nearly all other large joints of body showed same tenderness and 
limitation of motion, but no swelling. Treatment consisted of 
aspirin, gr. x, every fourth hour, codliver oil, and iron. Patient 
complained of very little pain after August 3, and was discharged 
on August 22, 1911. 

Case IV.—Female, single, aged twenty-eight years. Admitted 
to hospital December 29, 1911. History of rheumatism in family. 
Venereal history denied. No previous history of arthritis. For 
last two months gradually increasing pain in right ankle, so that 
she had to stop work one month ago. The ankle was swollen, 
especially at night, less so in the morning. One month ago the left 
elbow and shoulder began to feel stiff in the morning, but did not 
become swollen. Slight burning on micturition for Inst two months. 
Her present condition shows the right ankle and a distance of 
two inches above it uniformly swollen; skin hot and dry; tissues soft; 
no edema; some fluid in joint; active and passive motion painful; 
no crepitus. Heart normal. No vaginal discharge. Urine con¬ 
tains a few white blood cells. Wassermann reaction negative. 
Temperature during her stay in the hospital ranged from 98° to 
100° F. in the morning and from 101°tol04°F. in the evening, and 
was irregular in type. Treatment throughout consisted of salicylic 
acid, aspirin, and strychnine. From January 20 to February 2, 
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four (loses of gonococcic vaccine were given, beginning with 
1)2,000,000 and ending with 100,000,000 without any material 
influence on the temperature. Patient left the hospital February 
.'i, fairly comfortable, but with still considerable swelling and 
tenderness of ankle. The temperature was still ranging from 100° 
F. in the morning to 104° F. in the evening. 

Remarks. On account of the clinical course and prompt response 
to treatment with salicylates it seems to us that in Case II the clini¬ 
cal diagnosis is perhaps open to question. Even though the diag¬ 
nosis of gonococcic arthritis and urethritis be accepted, we are not 
surprised at obtaining a negative complement-fixation test. The 
blood was taken on the seventeenth dny of the disease, and, as a 
rule, the reaction does not appear so early. Cases I, III, and V are 
undoubted instances of infectious arthritis. In view of the negative 
findings as regards gonococci and the complement-fixation test it 
seems to us that the diagnosis of gonococcic arthritis must be 
accepted with reserve. A search for some other organism as the 
etiological factor seems to be indicated. The irregular type of 
temperature observed in Case V, ranging as it did from 98° to 100° 
F. in the morning to 101° to 104° F. in the evening throughout the 
patient’s stay in the hospital, seems also to be rather against the 
diagnosis of gonococcic arthritis. 

IV. ARTHRITIS DEFORMANS. 

1. Cases Giving a Negative Complement-fixation Test .—Fifteen 
typical cases of arthritis deformans are included in this group. All 
gave a history of chronic deforming arthritis, with acute exacer¬ 
bations extending over a period of from one to eight years. In all, 
the small joints of the extremities were chiefly involved, though 
in many there was also involvement of various other joints, 
such as the WTists, elbows, knees, ankles, temporomaxillary 
joints, and cervical vertebne. The condition varied from slight 
stiffness, swelling, and deformity in the early cases to marked 
enlargement of the ends of the bones with almost complete anky¬ 
losis and muscular wasting in the more advanced cases. Fourteen 
of the cases denied a venereal history, and urethral and vaginal 
smears were negative in all. Two of these cases dated the onset 
of the arthritis from childbirth some years before, but in neither 
could any organism be isolated, though they were both probably 
due to an infectious process beginning at that time. One case 
showed some thickening of the Fallopian tubes, but smear and 
culture from the cervix also proved negative. Two cases had 
had leucorrheal discharge for some years, but gonococci could not 
be demonstrated, although many other organisms were present, 
for example. Gram-negative bacilli and cocci and Gram-positive 
diplococei. 
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Another case was that of a female, aged forty-five years, single, 
and giving no venereal history. Vaginal smear showed no pus 
cells, but many cocci and bacilli, no Gram-negative diplococci. 
This patient had an infection of the antrum of Highmore and from 
this focus the Bacillus pyocyaneus, Bacillus mucosus capsulatus, 
and the pseudodiphtheria bacillus were isolated. The patient’s 
serum was tested for complement-fixative bodies, with an antigen 
prepared from each of these organisms separately. The results 
were all negative, so none of these organisms could be looked upon 
as an etiological factor in connection with the arthritis. The 
bacteriological work in this case was done by Dr. W. Elser, of the 
Cornell Medical School, who kindly furnished us with the cultures 
from which the antigens were made. 

The only case of arthritis deformans giving a venereal history 
was a male who had had the arthritis for fourteen years, periods of 
exacerbation alternating with periods of quiescence. He had had 
gonorrhea five years and one year previously. At the time the 
blood examination was made the urine was clear and gonococci 
could not be demonstrated in a prostatic smear. 

V. ACUTE RHEUMATIC FEVER. 

All of these cases were typical examples of the disease. They 
were all characterized by sudden onset, high fever, acid sweats, 
and polyarthritis, with the usual marked tendency to flit from one 
joint to the other. Many showed cardiac involvement and all 
yielded promptly to salicylates. 

1. Cases Giving a Negative Complement-fixation Test. Twenty- 
three of these cases denied all venereal history and urethral and 
vaginal smears were negative in all.. Four cases gave a definite 
history of having had gonorrhea, but in none was there any evi¬ 
dence of the disease at the time the blood test was made. They 
were all males and prostatic smears were negative in all. 

2. Cases Giving a Positive Complement-fixation Test. One case 
was a female with profuse vaginal discharge, in which Gram-negative 
intra-ccllular diplococci were found. Another case was a male 
who had had gonorrhea several times. His prostate was tender on 
palpation and many pus cells were found in the urine after prostatic 
massage. There were some Gram-negative extra- and intra-cellular 
cocci. Finally, there was another female with thick purulent vaginal 
discharge. Gonococci could not be demonstrated, but clinically 
the condition was one of gonorrheal endocervicitis. There is little 
doubt that all 3 patients were suffering from gonorrheal infection 
as well as acute rheumatic fever. They have been classified as 
acute rheumatic fever rather than gonococcic arthritis on account 
of the clinical picture, especially the distinct tendency for the 
joints to be involved successively and also on account of the prompt 
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response to treatment with salicylates. These eases have been 
cited here to emphasize the point that the complement-fixation 
test merely diagnosticates the presence of gonococcic infection 
somewhere in the body; but this, of course, does not preclude the 
possibility of some other infection being present at the same time. 

VI. CASES OF ARTHRITIS IN WHICH NO DEFINITE CLINICAL DIAGNOSIS 
HAD I1EEN MADE AT THE TIME THE III.OOD WAS 
EXAMINED. 

1. Cases Giving a Positive Complement-fixation Test. 

Case I.—Urethral discharge for one month; slight in amount 
now; gonococci not found. Acute nrthritis of left knee for three 
days. The diagnosis • lay between acute rheumatic fever and 
gonococcic arthritis. As a result of the positive blood finding the 
patient was put on antigonocoecic scrum, with prompt relief. 

Case II.—Case of chronic multiple nrthritis. Venereal history 
present. Urethral and cervical smears negative for gonococcus. 
Purulent snlpiiigo-oophoritis found on examination. The comple¬ 
ment-fixation test was positive September 7, 1011. A pnnhyster- 
cctomy was done October 11, which was followed by considerable 
improvement in the joint symptoms. The complement-fixation 
test was still positive November 9, 1011, which was to be expected, 
as, in our experience, it takes six to eight weeks for the reaction to 
disapjiear from the blood after the focus of infection has been 
removed. 

Case III.—Female, aged twenty-seven years. Venereal history 
denied. Has had severe pain and swelling in the left knee for six 
weeks. No fluctuation could be made out in the joint. Cervix is 
large and soft; considerable vaginal discharge; gonococci not found. 
Temperature normal throughout. Treatment consisted of immobil¬ 
ization and baking, but improvement was gradual and slow. Was 
given antigonocoecic scrum, after which the pain was distinctly 
less, but the swelling remained the same, in which condition the 
patient left the hospital after a stay of five weeks. 

Case IV.—Male, aged twenty years. Venereal history denied, 
but some shreds were found in the urine. Prostatic smear negative. 
Acute arthritis of right wrist for three weeks not relieved by sali¬ 
cylates. Was subsequently cured by vaccine treatment. 

Case V.—Acute nrthritis of left ankle for one month. Venereal 
history denied, but shreds were found in the urine. Prostatic 
smear not made. Had been thoroughly treated for one month 
with salicylates, colchicin, and potassium iodide, without relief. 
Dr. W. Gilman Thompson, in consultation, made the diagnosis of 
gonococcic nrthritis, and suggested that a complement-fixation 
test be made. This turned out to be positive, but the patient was 
lost sight of shortly afterward so the final result is not known. 
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Case VI.—(The following notes are abstracted from Dr. Geo. 
K. Swinburne's 3 paper). Patient had had a painful arthritis of 
the knee for eighteen years, during all of which time it had been 
treated as tuberculous. He had to wear a brace almost constantly, 
and was frequently laid up in bed for weeks at a time. lie gave 
a history of having had gonorrhea when aged thirteen years and 
when aged fifteen years his arthritis began. When aged twenty- 
three years he had a second attack of gonorrhea, which only lasted 
a short time. The possibility that he was suffering from gonococcic 
arthritis having been suggested to him, the patient had an ar-ray 
picture taken, which showed that the joint was not a tuberculous 
one. The patient then consulted an orthopedic surgeon, who 
stated that the joint looked like a gonococcic arthritis. He then 
consulted Dr. Geo. K. Swinburne, who kindly referred him to me 
for a complement-fixation test. This proved to be positive. Dr. 
Swinburne then put the patient on a course of gonococcic bacterins. 
Steady improvement began almost at once as regards the pain, 
and finally resulted in complete cure ns regards the inflammatory 
symptoms, though considerable ankylosis of the knee remained. 

Case VII.—Had gonorrhea twelve years ago; no signs present 
now; prostatic smear negative. Has had acute arthritis of right 
knee for- three weeks. Cultures from knee-joint negative. After 
the blood test was made the patient was treated with gonococcic 
vaccine, which resulted in distinct improvement. 

Case VIII.—Male, aged thirty-seven years. Admitted to the 
hospital April 4. The patient spoke no English, so no history could 
be obtained. No urethral discharge; prostatic smear not made. 
Disease began eight days ago. At present his left elbow i s slightly 
swollen and tender; index, ring, and little fingers of right hand 
swollen and tender; both knees and ankles tender, but not swollen. 
Temperature on admission 102° F. The case was at first looked 
upon as one of acute rheumatic fever and the patient was put on 
salicylic acid, gr. xx, and sodium bicarbonate, gr. xl., every fourth 
hour, under which the joint symptoms subsided and the temperature 
fell to normal on April 7. On the following day the joint symptoms 
again became worse and the temperature began to rise, reaching 
102° F. on April 11. On April 13 the temperature again became nor¬ 
mal and remained so until April 22. The joints during this period 
improved somewhat, but still caused the patient considerable pain. 
On April 23, while still under salicylates, another relapse began 
and lasted until May 1. The temperature during this period rose 
to 102° F., and all the joints become ncutely inflamed again. From 
May 1 the' temperature remained normal and the joint symptoms 
were less severe until the patient left the hospital May 5. He 
returned, however, a few days later suffering from another relapse, 
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and was sent to the City Hospital on Blackwell’s Island, so the 
subsequent course is not noted. The complement-fixation test was 
made on May 2 during a period of quiescence, and the patient left 
the hospital three days later, so that vaccine or serum treatment 
was not instituted. 

Case IX.—Female, aged twenty-nine years, single. Has hnd 
slight lcucorrhea from time to time. None for some months. 
Venereal history denied. Had slight burning pain on micturition 
seven to eight weeks ago, which only lasted a few days. About 
five weeks ago began to suffer from pain in left instep, later in 
toes, and still later the ankle became red, swollen, and painful. 
The instep and toes became well, but the ankle has remained 
uffected. No fever, no cough. Has had night sweats since onset 
of trouble, and has lost considerable weight. Physical examina¬ 
tion negative, except as regards the left ankle, which is swollen 
and tender, especially about the tendo Achillis. No vaginal dis¬ 
charge. Smears made from urethra and cervix negative for gono¬ 
coccus. A'-rav picture showed slight erosion of the tip of the 
astragalus, which led to the suspicion of the joint being a tuber¬ 
culous one, and the patient was transferred to the surgical wards. 
The complement-fixation test was strongly positive. 

Case X.—Female, aged twenty-four years, single. Admitted 
to the hospital September 25. Previous history negative. Three 
days before admission the third finger of the left hnnd and the 
right wrist became red, swollen, tender, anil painful on motion. 
This condition has persisted without any new joint involvement. 
The urine contained many leukocytes, but gonococci could not 
be found in the urethral or cervical smears. The treatment at 
first consisted of aspirin, gr. x, and sodium bicarbonate, gr. xx, 
every second hour, but was without any influence on the temper¬ 
ature or joint symptoms. The blood examination was positive on 
Scptcmlier 28 and on October 8, and the patient was put on gono¬ 
coccic vaccine. She received seven injections during the period 
from October 8 to October 30. The initial dose was 10,000,000 
and the last one G5,000,000. Under this treatment the tempera¬ 
ture, which had been ranging from 98° F. to 100° F., gradually 
subsided until it reached normal on October 18 and remained so 
until her discharge. The joint symptoms also distinctly improved, 
though more or less pain was still present in’the wrist when the 
patient left the hospital December 2. 

Remarks. Case II illustrates the persistence of a positive 
reaction in the blood for four weeks after the focus of infection 
had been removed. This is to be expected, as in our experience it 
takes six to eight weeks for the reaction to disappear from the 
blood after the toxins responsible for the production of the anti¬ 
bodies have ceased to be elaborated. 

In Cases IV and V the patients both absolutely denied venereal 
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history, but the presence of a few shreds in the urine aroused more 
than a suspicion that their statements were untrue. In Case IV 
the subsequent course confirmed the correctness of the blood test. 
Case V was lost sight of shortly afterward, but there is little doubt 
that he also was suffering from gonococcic arthritis. 

In Case VIII the diagnosis of gonococcic arthritis may seem open 
to question. On the other hand the distinct tendency to relapse 
even under heavy doses of salicylates would make one question the 
diagnosis of acute rheumatic fever. In our opinion the positive 
complement-fixation test in such a case would justify a course of 
gonococcic baeterins, and it is unfortunate that this could not be 
done. 

Case IX again illustrates the difficulty and uncertainty of 
diagnosticating gonorrheal infection in women by means of the 
history or by examination of urethral and cervical smears. In 
this case there was no vaginal discharge and urethral and cervical 
smears were negative for gonococci. It was only on close ques¬ 
tioning after the positive report on the blood had been made that 
the patient admitted practising promiscuous sexual intercourse, 
and said that she had had intercourse shortly before the nttnek of 
burning micturition, which occurred seven to eight weeks before her 
admission to the hospital and two weeks before the onset of her 
arthritis. It seems fair to conclude, therefore, that the patient 
contracted gonorrhea at that time and that the joint condition 
was a gonococcic arthritis. 

In Case X also the complement-fixation test gave the only 
positive proof of gonococcic infection and the correctness of the 
diagnosis was borne out by the subsequent course. 

2. Cases Giving a Negative Complement-fixation Test. 

Case I.—Male, aged forty-one years. Venereal infection 
denied. Admitted December 1. Present illness began four weeks 
ago with pain in the upjier part of the chest, then the left shoulder 
became painful, swollen, and red. This was followed in turn by 
the left wrist and elbow, left ankle, hip, and knee. Present con¬ 
dition: Redness, swelling, heat and pain, tenderness, and limitation 
of motion in the left wrist and both ankle-joints. Pain, tender^ 
ness and slight limitation of motion in the left shoulder and the 
left sternoclavicular joints. In the left hip and knee-joints no 
crepitation, no bone changes. No urethral discharge; no discharge 
after prostatic massage. Patient was put on salicylates, but no 
material improvement bad taken place when he left the hospital 
December 7. 

Case II.—Acute gonococcus urethritis for one week; acute 
arthritis of right knee for three days. The patient unfortunately 
left the hospital before the diagnosis could be definitely established 

Case III.—Rheumatoid affection of the spine for three years; 
had gonorrhea and prostatitis seven years ago. 
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Cask IV.—I-Vniale, aged thirty years. Patient has suffered 
from recurring attacks of arthritis of right ankle since aged thirteen 
years. The attacks recur at intervals of six months and last from 
one to three weeks. The pain is distinctly worse at night whether 
the foot has been used much or not. The tenderness is localized 
to a point over the external malleolus. The present attack has 
lasted about four weeks. A double salpingectomy was performed 
two and one-half years ago. Copious vaginal discharge now 
present; gonococci not found. The diagnosis rested between 
gonococcic arthritis and tuberculosis, and the complement-fixation 
test seemed to bear out the latter diagnosis. 

Case V.—A case of chronic deforming arthritis of many years’ 
duration in a child aged thirteen years. Both knees and both 
elbows were involved. Looked upon ns a case of Still’s disease. 

Case VI.—Male, aged twenty-nine years. Contracted gonorrhea 
five years ago. Two months later, before the gonorrhea was cured, 
rheumatism developed, which lasted four months. Practically all 
the joints in the body were involved at that time, including the 
heels. Gonorrhea again three years ago, lasting until two months 
ago. None since. Present illness began eleven weeks ago and 
practically all the joints in the body have been affected since. 
The heels again were affected. On account of this involvement of 
the heels the possibility of gonococcic arthritis was first considered. 
The urine was, however, quite clear, prostatic smear was negative 
for gonococcus, and the complement-fixation test was also negative. 
The symptoms responded promptly to salicylates, showing tlint 
the case was undoubtedly one of subacute rheumntism. 

Case VII.—Patient gave a history of chronic arthritis of the 
hip-joint for two and one-half years. Venereal history denied; 
prostatic smear negative for gonococcus. 

Case VIII.—Female, married. Admitted to hospital February 
19. No history of venereal disease. Present illness began about 
six months ago, with acute involvement of the right wrist and meta¬ 
carpophalangeal joints, both knees and both elbows. Under 
treatment for "rheumatism” all the joints became well in about 
two weeks except the left elbow and the left knee, in which the 
condition has persisted. Both these joints on admission to the 
hospital were swollen, tender, and contained fluid. No vaginal 
discharge present. Urethral and cervical smears negative for 
gonococcus. Gonococcic complement-fixation test and blood 
culture and Wassermann reaction all negative. The temperature 
was practically normal from admission until February 25, when a 
slight rise in temperature took place, ranging from 99° to 101° F., 
and persisted until the patient left the hospital March 4. 

Remarks. In Case I there was no reason to suppose that the 
condition was one of gonococcic arthritis. The diagnosis rested 
between arthritis deformans and subacute rheumatism, but the 
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patient left the hospital before the diagnosis could be absolutely 
established. 

Case II was probably one of gonococcic arthritis, but as the 
gonorrheal infection had only lasted one week when the blood was 
taken the reaction was, of course, negative. This case also left 
the hospital before the diagnosis was definitely established. 

In Case IV the arthritis began when the patient was aged thir¬ 
teen years, a fact in itself rather against the diagnosis of gonococcic 
arthritis. It is, of course, possible that the patient hud gonorrheal 
infection at that time, hut there was no history of vaginal dis¬ 
charge until years after the arthritis had l>egun. 

Case VI serves to bring out the point that too much stress must 
not be laid on involvement of the heel in making the diagnosis of 
an arthritis, though undoubtedly the majority of the eases of 
talalgia are of gonorrheal origin. 

Case VIII was undoubtedly one of infections arthritis, but all 
the evidence was against its being of gonorrheal origin. 


VII. OTHER JOINT AFFECTIONS. 

Three cases of gout, all of whom denied venereal history and in 
whom prostatic smears were negative, gave a negative complement- 
fixation test. One case of gout admitted having had gonorrhea 
four times and hud many pus cells in the urine. Gonococci could 
not be found and the blood test was negative. One case of syphilitic 
arthritis denying gonorrhea gave a negative gonococcic complement- 
fixation test and a positive Wassermnnn reaction. Another case of 
syphilitic arthritis admitted having had gonorrhea four times, the 
last time thirteen months ago. Some shreds were present in the 
urine, but gonococci could not be found. This case also gave a nega¬ 
tive gonococcic complement-fixation test and a positive Wnssermann 
reaction. Both cases responded promptly to treatment with Hg 
and KI. Three cases of multiple infectious arthritis from which 
the Streptococcus viriduns was isolated from a local focus of 
infection gave a negative gonococcic complement-fixation test, as 
did another case in which a hemolysing streptococcus wns isolated 
from the blood. Finally, in one case of tuberculous arthritis in which 
venereal history was denied, the prostatic smear was negative. Here 
a positive von Pirquet reaction was obtained and also a reaction to 
tuberculin injected subcutaneously. Cultures from the knee-joint 
were negative. The gonococcic complement-fixation test was also 
negative. 

From our work so far we would state that in our opinion a 
positive complement-fixation test is an absolute indication of 
gonococcic infection somewhere in the body. 

A positive reaction should not be expected earlier than about 
the beginning of the fourth week from the onset of the infection. 
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Summary. 



; Total 

Positive. 

Negative. 

Clinical diagnosis. 

; number 
] cases. 

i 

■ No. 

1 

1 Per 
i rent. 

No. 

Per 

cent. 

I. Gonococcic arthritis; gonococci present . 

i 

17 i 

! 10 

94.1 

1 | 

5.1) 

11. Gonococcic arthritis, trented with bac- 






terins. 

10 

10 

100.0 

o 1 

0 

III. Gonococcic arthritis; gonococci not found 

13 1 

y ' 

09.2 

-1 

30.8 

IV. Arthritis deformans. 

IS i 

0 

0 

15 

100.0 

V. Acute rheumatic fever:. 

' 





(a) uncomplicated . . ] 

23 

o ! 

0 

23 

100.0 

(6) with gonorrhea . 

3 

3 1 

100.0 

0 

0 

VI. Cases for diagnosis. 

18 

10 j 

55.5 

8 

44.5 

VII. Other joint affections. 

11 

° 

0 

11 

100.0 


A positive reaction is obtained in a certain number of. cases of 
gonorrhea where bacteriological examination fails. This is espe¬ 
cially the case in women. 

A negative reaction does not exclude gonococcic infection, but 
is to be given some weight on account of the reasons detailed 
earlier. 

It is to be remembered that gonorrhea is a common affection 
in both sexes. This fact should not lie lost sight of in inter¬ 
preting a positive result in connection with any given case of 
arthritis. A person muv suffer from two infections: for example, 
acute rheumatic fever and gonorrhea, ns shown in the preceding 
records. 

Interpreted, however, in the light of the clinical history and 
clinical findings it seems to us that the complement-fixation test 
should prove an addition to our means of diagnosis between gono¬ 
coccus arthritis and other forms of arthritis of obscure etiology. 
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Suggestions from several teachers and members of the staffs 
of ophthalmic institutions inspired an inquiry by the writer into 
alleged conditions which necessitated correspondence with promi- 











